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LHCb

LHCb: Recent Results and Future Plans

J. of Instr.,3(08):S08005, 2008

• 1.6 < ⌘ < 4.9

• e, µ,⇡,K, p, � identification for 1< p[GeV/c] <100

• jet reconstruction

• interaction point resolution <80 µm

• 1 MHz DAQ rate, 40 MHz after LHC shutdown upgrades
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Kinematic Coverage

• Broad and unique kinematic coverage
Q2

S,A(x) based on PRL100, 022303(2008)



6/17/20 LHCb: Recent Results and Future Plans 4

Heavy Ion Data Sets

PbPb collisions limited to 40% most peripheral caused by saturation in the 
inner vertex detector (VELO).

SMOG has no centrality limitations.

SMOG
Beam-gas 
collisions

Beam-beam
collisions
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• LHC Run3 and Run4 prospects for heavy-ion physics with 
LHCb (Samuel Belin https://indico.cern.ch/event/751767/contributions/3771217/)

• X(3872) production in high multiplicity pp 
(Cameron Dean https://indico.cern.ch/event/751767/contributions/3770929/ )

• Open heavy flavor production in pA collisions 
(Jianqiao Wang https://indico.cern.ch/event/751767/contributions/3770930/ )

• Quarkonia production in pPb collisions
(Oscar Boente Garcia https://indico.cern.ch/event/751767/contributions/3770928/ )

• Z production in pPb collisions at LHCb
(Hengne Li https://indico.cern.ch/event/751767/contributions/3772965/ )

LHCb Talks

https://indico.cern.ch/event/751767/contributions/3771217/
https://indico.cern.ch/event/751767/contributions/3770929/
https://indico.cern.ch/event/751767/contributions/3770930/
https://indico.cern.ch/event/751767/contributions/3770928/
https://indico.cern.ch/event/751767/contributions/3772965/
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Double Charm Production I

Single Parton Scattering Double Parton Scattering
Jianqiao Wang’s talk

Opposite-sign (OS): D-mesons are formed in SPS

Like-sign (LS): D-mesons are produced in DPS. Should be uncorrelated if there is 
no parton correlation.

Phys. Rev. D 96, 074013
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Double Charm Production II
Jianqiao Wang’s talk

pp results [JHEP06,141(2012)]

Like-sign production enhanced by a factor ~3 in pPb
and even more in Pbp

LHCb-PAPER-2020-010 
(in preparation)
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Double Charm Production III
Jianqiao Wang’s talk

�e↵ =

Z
d2bt2(b)

��1

<latexit sha1_base64="yyutEzL2/wVf/LLvaJwwONq85KM="></latexit>

t(b) =

Z
f(b1)f(b1 � b)d2b1

<latexit sha1_base64="9wKYCwJMuQ4vkldHFZ8XDANxTv4=">AAACLnicbVDLSgMxFM3UV62vqks3wSK0C8tMKagLoSiCywr2AZ1xyKSZNjSTGZKMUIZ+kRt/RReCirj1M8y0BfvwQODk3Hu49x4vYlQq03w3Miura+sb2c3c1vbO7l5+/6Apw1hg0sAhC0XbQ5IwyklDUcVIOxIEBR4jLW9wndZbj0RIGvJ7NYyIE6Aepz7FSGnJzd+ooh0g1ff8xBuV4CW0KVfQ/xNda1Sa/57OGroPFa25+YJZNseAy8SakgKYou7mX+1uiOOAcIUZkrJjmZFyEiQUxYyMcnYsSYTwAPVIR1OOAiKdZHzuCJ5opQv9UOinlx2rs44EBVIOA093ppvKxVoq/lfrxMo/dxLKo1gRjieD/JhBFcI0O9ilgmDFhpogLKjeFeI+EggrnXBOh2AtnrxMmpWyVS1f3FULtatpHFlwBI5BEVjgDNTALaiDBsDgCbyAD/BpPBtvxpfxPWnNGFPPIZiD8fML1oqn0w==</latexit>

• �e↵ is a process independent e↵ective transverse overlap area of the par-
tonic correlations that produce DPS

• depends on the partonic impact parameter b

<latexit sha1_base64="4sU4OGK2eeFMqHA5rfNvz5pyQqQ="></latexit>

�e↵ =
�A�B

(1 + �AB)�AB
DPS

PLB718,1395(2012)

pPb
Pbp
LHCb-PAPER-2020-010  (in preparation)
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p
s = 5TeV

<latexit sha1_base64="BIP6MCsQorT7z/BEmfIFMWwl0m0=">AAAB+HicbVDLSgNBEJyNrxgfWfXoZTAInsKuKOpBCHrxGCEvSJYwO+kkQ2YfzvQKccmXePGgiFc/xZt/4yTZgyYWNBRV3XR3+bEUGh3n28qtrK6tb+Q3C1vbO7tFe2+/oaNEcajzSEaq5TMNUoRQR4ESWrECFvgSmv7oduo3H0FpEYU1HMfgBWwQir7gDI3UtYsd/aAw1ZNrek5r0OjaJafszECXiZuREslQ7dpfnV7EkwBC5JJp3XadGL2UKRRcwqTQSTTEjI/YANqGhiwA7aWzwyf02Cg92o+UqRDpTP09kbJA63Hgm86A4VAvelPxP6+dYP/SS0UYJwghny/qJ5JiRKcp0J5QwFGODWFcCXMr5UOmGEeTVcGE4C6+vEwap2X3rHx1f1aq3GRx5MkhOSInxCUXpELuSJXUCScJeSav5M16sl6sd+tj3pqzspkD8gfW5w/rOJKf</latexit>

JHEP06(2017)147

pp ratios scaled by the number of 
charm-quark hadronization paths into 
charm pairs 

pPb Pbp

p
sNN = 8.16TeV

<latexit sha1_base64="TVbtmhRIZRBkSTg8gW9pF+ejHk8=">AAAB/3icbVDLSsNAFJ34rPUVFdy4GSyCq5BI0boQim5clQp9QRvCZDpph04mcWYilJiFv+LGhSJu/Q13/o3TNgttPXDhcM693HuPHzMqlW1/G0vLK6tr64WN4ubW9s6uubffklEiMGniiEWi4yNJGOWkqahipBMLgkKfkbY/upn47QciJI14Q41j4oZowGlAMVJa8szDnrwXKpVeWqtl2VXFcs5hg7Q8s2Rb9hRwkTg5KYEcdc/86vUjnISEK8yQlF3HjpWbIqEoZiQr9hJJYoRHaEC6mnIUEumm0/szeKKVPgwioYsrOFV/T6QolHIc+rozRGoo572J+J/XTVRQcVPK40QRjmeLgoRBFcFJGLBPBcGKjTVBWFB9K8RDJBBWOrKiDsGZf3mRtM4sp2xd3pVL1es8jgI4AsfgFDjgAlTBLaiDJsDgETyDV/BmPBkvxrvxMWtdMvKZA/AHxucPyvyVUA==</latexit>

Double Charm Production

No significant modification of charm hadronization in pPb and Pbp collisions 
compared to pp collisions.

Jianqiao Wang’s talkLHCb-PAPER-2020-010 
(in preparation)
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B-Hadrons
Jianqiao Wang’s talk

• No strong modification of 
baryon/meson ratio

• Nuclear modification of B+ consistent 
with nPDFs

• EPPS16* is EPPS16 constrained by LHCb
D-meson and J/Ψ data 

PRD99,052011(2019)
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The Mysterious X(3872)
Cameron Dean’s talk
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The Mysterious X(3872)
LHCb-CONF-2019-005 Cameron Dean’s talk

• non-prompt X(3872) (from B decays and away from interaction point)
shows no significant dependence with multiplicity

• prompt indicate a strong dependence with multiplicity, systematic uncer-
tainties are point-to-point correlated
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The Mysterious 𝟀c1(3872)

• Theoretical curve normalized 
to experimental result in the 
first bin

• <n> mean pp multiplicity

• Molecular particle would 
disappear with modest 
multiplicity

• Tendency that X(3872) is a 
compact tetraquark of 1.3 fm

Cameron Dean’s talk"Probing X(3872) structure via final state interactions"
A. Esposito, E. Ferreiro, L. Maiani,, A. Pilloni, A. Polosa and C. Salgado. 
Paper in preparation

https://indico.cern.ch/event/7
51767/contributions/3770953/

Elena Ferreiro’s talk

https://indico.cern.ch/event/751767/contributions/3770953/
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Z-bosons in pPb and Pbp

x~10-3 x~0.3

Henge Li’s talk

Experimental uncertainty smaller than nPDFs.
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Final-State Effects in Quarkonia
Oscar Boente Garcia’s talk

JHEP10(2017)090

JHEP 11 (2018) 194
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Some Results in the Pipeline 

UPC

LHCB-FIGURE-2019-020

LHCB-FIGURE-2019-019
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FUTURE PLANS
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A New Detector in LHC
Samuel Belin’s talk

40 MHz data acquisition
No hardware trigger
Real time data reconstruction

PbPb limited to the 70% most peripheral 
events.
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A New Detector in LHC
Samuel Belin’s talk
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Samuel Belin’s talk

• 100x higher gas pressure
• <6% luminosity uncertainty
• No centrality limitation
• Can run during pp runs

Numbers for one run year operation

SMOG2

LHCb-PUB-2018-015
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CONCLUSIONS
• LHCb data is already providing essential information for the 

understanding of hard probes in Heavy Ion collisions

• New results on double charm production provide rich material for 
the study of parton correlations

• LHCb presents the first result where comoving particles can be 
used to understand exotica composition. Other exotic particles 
may come, thanks to the excellent PID and vertexing of LHCb

• Several results in the pipeline, others waiting for analyzers

• Bright future after LSII with less constraints in PbPb collisions and a 
high luminosity, fixed target program

• Very nice opportunity to explore new territories in heavy ion 
collisions. JOIN US !!!


